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Introduction
　Medical service and social welfare are becoming important social 
problems as the population continues to age in Japan. In particular, 
problems with hospital management and assignment of doctors and 
nurses are continuing to accumulate since the reform of the medical 
system in 2006. 
　They reported the survey on hospital management that 69% of hos-
pitals were showing red ink; i.e., 55% of private hospitals and 91% of 
public hospitals were losing money（Japan Hospital Federation 2009）. 
The reasons for this include higher construction costs and personnel 
expenses and a lower bed occupancy rate in public hospitals than in 
private hospitals. Moreover, many public hospitals bear the brunt of 
emergency medical service costs, as well as costs for pediatric, perina-
tal, and psychiatric care, which easily become unprofi table. 
　In addition to these problems, patient consciousness about human 
rights has been aroused. The number of hospitals has increased, and 
their amenity functions, such as opening of restaurants and coffee shops 
within hospitals, are being promoted in response to patient satisfaction 
surveys aimed at improving the medical environment. A further way to 
improve the medical environment is to evaluate existing hospital green 
spaces.
　Florence Nightingale （1863）, the pioneer of modern nursing, once 
commented on the importance of fl owers and greenery in the medical 
environment, saying, “I cannot forget my experiences throughout my 
life that a patient with fever was in raptures at a bunch of fl owers and a 
patient was rapidly recovered after wild fl owers had been delivered to 
the sickbed.” Ulrich （1984） demonstrated a large effect of landscaping 
with plants on inpatient wellbeing, showing that if trees could be seen 
from the windows of sickrooms of surgical patients, their postoperative 
hospitalization could be shortened and the analgesic dose could be re-
duced.
　In Japan, Uehara （1924） has discussed hospital greenery as land-
scape architecture for treatment in the General Remarks on Landscape 
Architecture, and mentions that “gardens must be changed according to 
the type of hospital, and gardens must be designed focusing on the pa-
tients.” Fujii （1980） later mentioned that “green spaces around hospi-
tals have landscape effects and play the role of park hospitals （i.e., a 
garden for medical treatment）.”
　This relationship between hospitals and greenery has been studied, 
but with a primary focus on their effects on patients. However, Iwasaki 
（2008）, Ishii （2008）, and Miyashita et al.（2008） reported that a num-
ber of hospitals have also begun to recognize that hospital green areas 
were not only used by patients, but were also increasingly used by the 
hospital staff. The reason for this increase is probably that fi nancial dif-
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fi culties and insuffi cient numbers of doctors and nurses have resulted in 
hospitals becoming workplaces where the staff’s stress is very high. 
　According to the Hospital Federation, defl ect is anticipated at hospi-
tal. Meanwhile, as the study on effects of plants role on human such as 
forest therapy or horticultural therapy has progressed, we consider that 
the staff stress will lower by the horticultural activity. 
　In order to understand the present situation of hospital greening at 6 
public hospitals in Chiba Prefecture, the situation of trees, fl owers, and 
greenery surrounding medical facilities was investigated （Miyashita, 
2009）. An investigation was also conducted to understand the aware-
ness of patients and staff about hospital greening. These two investiga-
tions showed that, although planting density was low, satisfaction of 
patients and staff with flowers and greenery was high at hospital E, 
where horticultural activities are performed by the staff. Therefore, in-
volvement in horticultural activities was considered to be related to the 
degree of satisfaction of patients and staff.
　In the present study, the viewpoint of improving the medical envi-
ronment is approached by measuring the effects of fl owers and green-
ery on the psychological and physiological conditions of the staff. 
Changes in the awareness of greenery by the staff due to their perfor-
mance of horticultural activities were investigated in hospital E. These 
measurements and investigations were approved in advance by the hu-
man research ethics committee of both hospital E and Chiba Universi-
ty; and the participants signed a letter of consent to participate in this 
study.
Methods
Case study
　Location
　　Hospital E
　Place
　Entrance, courtyard and meeting room
Time and the number of subjects
　 Measurement of psychological and physiological effects before 
and after horticultural activities
　These measurements were performed on 23 subjects （11 subjects in 
June, 2008, and 12 subjects in July, 2009） after working hours. 1st 
measurement was performed 20 minutes before horticultural activity 
and 2nd measurement was performed 20 minutes after horticultural ac-
tivity.
　Table 1 shows the attributes of the subjects and the number of partic-
ipation years in horticultural activities
Questionnaire and interview surveys
　Questionnaire and interview surveys were conducted in October, 
2010 with 13 subjects after working hours. 
　Table 2 shows the attributes of the interviewees and survey and the 
number of participation years in horticultural activities 
Content
　Measurement of physiological effects
　These measurements were conducted on 23 subjects who participat-
ed in horticultural activities.
　As an index of physiological effects, salivary amylase concentration 
was measured. This measurement uses an amylase activity monitor and 
chips for the monitor （Nipro Corporation, Japan （2007））. Salivary 
amylase concentration has been widely used as a stress index, since the 
burden on subjects, along with collection, is small and the measured 
value can be shown within several tens of seconds, unlike blood mea-
surements.
　The salivary amylase concentrations are classifi ed into 4 levels ac-
cording to the stress state, as follows: at low concentrations of 0-30 
kU/L, essentially no stress exists; at medium concentrations of 31-45 
kU/L, slight stress exists; at high concentrations of 46-60 kU/L, stress 
exists; and at concentrations of 61 kU/L or higher, considerable stress 
exists （Aroma Research Editional Commitee, 2000）. （U/L is an ab-
breviation unit per liter, and this unit is used for the amylase concentra-
tion in the medical and health examination fi elds.）
　Measurement of psychological effects
　These measurements were conducted on 23 subjects who participat-
ed in horticultural activities.
　For the measurement of psychological effects, the profi le of mood 
states （POMS） was used. The POMS is a questionnaire survey method 
that was developed in the US around 1960 as a way to approach human 
emotion based on subjective aspects such as mood, affection, and senti-
ment. Using its short version in Japanese, a 5-grade evaluation （0-4 
points） was performed on 30 question items in the questionnaire sur-
vey, and standard scores in the POMS scale （T-score） were obtained. 
Subsequently, scores for 6 affect items for “tension-anxiety,” “depres-
sion-dejection,” “anger-hostility,” “vigor,” “fatigue,” and “confusion” 
were calculated. The 5 items “tension-anxiety,” “depression-dejection,” 
“anger-hostility,” “fatigue,” and “confusion,” are negative moods, so a 
higher score indicates that the mood and affect states are more undesir-
able. For “vigor,” which is a positive mood, a higher score indicates that 
this state is more desirable. Total mood disturbance （TMD） can be ob-
tained by subtracting the T-score for “vigor” from the sum of the T-
scores for “tension-anxiety,” “depression-dejection,” “anger-hostility,” 
“fatigue,” and “confusion.” A higher TMD score indicates that the mood 
and affection states are more undesirable.
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Questionnaire and interview surveys
　The questionnaire and interview surveys were conducted with 13 
subjects who participated in horticultural activities.
　The questionnaire survey asked about the change in awareness be-
fore and after horticultural activities （single-choice system）, what gave 
the members pleasure about horticultural activities （multiple-choice 
system）, and what the members expected for future horticultural activi-
ties （multiple-choice system）. The interview survey asked the reasons 
why horticultural activities have been continued for 11 years and activi-
ties that would be requested in future.
Results and discussion
Horticultural activities at each hospital
　Table 3 shows the present horticultural activities carried out at each 
of the 6 hospitals.
　Horticultural activities were performed at 5 of the 6 hospitals exam-
ined. Of these 5 hospitals, horticultural activities were routinely per-
formed only in hospital E. In the other 4 hospitals, horticultural activi-
ties were only sporadically performed. Although the hospital staff 
participated in horticultural activities in hospitals A and E, only hospital 
E had a system for pursuing horticultural activities, such as a function-
ing environmental improvement committee. The participation of vol-
unteers was facilitated by establishment of an organization called Hika-
rinokai, and the greatest number of active horticultural activities were 
performed at hospital D.
Relationship between the planting density and the degree of satis-
faction with fl owers and greenery
　Figure 1 shows the relationship between the planting density （the 
number of plants per unit area （1 ha）） and the ratio of the hospital staff 
who felt that “fl owers and greenery were （suffi ciently + slightly） pres-
ent” at the 6 hospitals. The ratio of the hospital staff was obtained from 
the questionnaire survey. 
　The degree of satisfaction with fl owers and greenery was higher at 
hospitals D and E, where the planting density was lower. At hospital D, 
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Table 1　Detail of participants
Attributes
Male Female
Number of
participation
Occupation
Number of
participation
Occupation
Age
20S 3 Nurse
30S 2 Nurse
40S 3 Clerical staff 3 Nurse
50S 1 Physical therapist 9 Nurse
60S 1
Radiological
technicians
1 Nurse
Number of
years
participation
First 3
Less than fi ve years 5
Over fi ve years 5 10
Total 5 18
Table 2　Detail of respondants
Attributes
Male Female
Number of
participation
Occupation
Number of
participation
Occupation
Age
20S 3 Nurse
30S 1 Nurse
40S 1 Clerical staff 3 Nurse
50S 5 Nurse
Number of
years
participation
First 3
Less than fi ve years 1 5
Over fi ve years 4
Total 1 12
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where volunteers performed horticultural activities, although the tree 
density was low on the whole, the fl owers and greenery in observable 
places, such as the entrance and courtyard, were considered to be rou-
tinely maintained.
　At hospital E, the degree of satisfaction of patients and staff with 
fl owers and greenery was the highest, in inverse proportion to the plant-
ing density. Compared with hospital D, where the degree of satisfaction 
with fl owers and greenery was also in inverse proportion to the plant-
ing density, the difference in the degree of satisfaction expressed by the 
patients compared to the staff was signifi cantly larger at hospital E. At 
hospitals D and E, where horticultural activities were performed by the 
staff and volunteers, although the tree density was low, the degree of 
satisfaction with hospital greening was high. Therefore, hospital green-
ing in the future should consider a requirement for quantitative substan-
tiality, such as an increase in the tree density, as well as qualitative sub-
stantiality, such as maintenance of hospital green spaces.
Horticultural activities at hospital E
　Horticultural activities
　Horticultural activities at hospital E were initiated in 1999 following 
an idea of the director at that time. In 1999, the Environmental Im-
provement Committee was established to follow conventional horticul-
tural activities by volunteer staff members. Since then, 15-20 staff 
members have participated in horticultural activities for one-year peri-
ods. After working hours on the second Wednesday of every month, 
the activities are performed for one hour. The activities include fl ower 
planting, weeding and watering. The physical load of the activities is 
similar to that of a light exercise causing light sweating.
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Table 3　Current status of horticultural activity
Hospitals Period
Participants
Places
Type of
plants
Staffs Volunteers
Organization
Number of
people
Organization
Number of
people
Hospital A Irregular No 2 Courtyard Vegetables
Hospital B Irregular No 1 Courtyard Flowers
Hospital C Irregular No Shop staff 1 Courtyard Flowers
Hospital D Irregular No
Society of
Hikari
10
Entrance・
Courtyard
Flowers・
Vegetables
Hospital E Regular
Environmental
Improvement
Committee
10～15 3
Entrance・
Courtyard・
Parking
Flowers
Hospital F
Not
performed
Fig. 1.　 Relationship between the satisfaction with the existence of fl owers and greenery and tree density around hospitals.
Asterisks indicate the level of signifi cant of the Differences by χ2-test；:*P<0.05
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　Participants in horticultural activities
　The number of participants in the activities has varied due to staff 
hirings, retirements, and reassignments, over the 11 years since the es-
tablishment of the Environmental Improvement Committee. However, 
according to the management department of hospital E, more than 70% 
of the entire 230 staff has participated in the activities, and more than 
88% of the participants were female, as shown in Table 4. In particular, 
140 out of 170 female staff were nurses, and the largest number of par-
ticipants consisted of these nurses.
Physiological and psychological effects due to horticultural activi-
ties
　Physiological effects due to horticultural activities
　Figure 2 shows the changes in the salivary amylase concentration 
obtained from 17 subjects before and after horticultural activities. Sam-
ples from 6 subjects were excluded as the amylase concentrations were 
very low （i.e., no appreciable stress existed）. In Figure 2, the changes 
are classifi ed according to the amount of change observed. The concen-
tration decreased in 12 subjects （70%）, showed no change in 2 sub-
jects, and increased in 3 subjects; i.e., the concentration decreased in the 
majority of the subjects. Therefore, horticultural activities were sug-
gested as possibly reducing physiological stress. The results of the Stu-
dent’s t-test revealed no statistical signifi cance for differences in the av-
erage value before and after horticultural activities.
　Psychological effects due to horticultural activities
　Figure 3 shows the POMS scores before and after horticultural ac-
tivities. As indicated in Figure 3, “tension-anxiety” and “depression-de-
jection” were signifi cantly lower after horticultural activities than prior 
to them. The Total mood disturbance （TMD） score was also signifi -
cantly decreased following performance of horticultural activities. 
Therefore, horticultural activities were considered to elicit states of de-
sirable mood and affection in people, and were suggested as possibly 
causing a reduction in psychological stress.
Awareness of horticultural activities
　Results of the questionnaire survey
　　Changes in awareness before and after horticultural activities
　Based on the progress of horticultural activities in the past 6 months, 
the hospital staff who were the members of the Environmental Im-
provement Committee were asked about their “changes in awareness 
before and after horticultural activities.” As shown in Table 5, 15% of 
the subjects participated in horticultural activities “with pleasure” for 
the fi rst time, and 62% felt “pleasure” after their participation. In partic-
ular, 4 out of 6 subjects who participated in horticultural activities with-
out “special feeling” for the fi rst time changed their response to feelings 
of “pleasure” after their participation. Therefore, the number of positive 
answers increased following participation in the horticultural activities. 
In all, 39% of the subjects felt “reluctance” before participating, while 
only 8% felt “fatigue” after participating. Two out of 5 subjects who 
participated in horticultural activities with “reluctance” for the fi rst time 
changed their response to feeling “pleasure” after their participation. 
Thus, the subjects who initially expressed “no special feeling” or “reluc-
tance” towards horticultural activities changed to their response to 
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Fig. 2.　 Changes in the saliva amylase concentration
before and after horticultural activities
Table 4　Detail of participants
Attributes Occupation
Number of
staffs
Number of
participations
Participation
rate (%)
Men
Doctors・Physical
therapists・Radiological
technicians・Clerical staff
60 15 25.0
Women
Doctor・Nurse・
Dietitian・Clerical staff
170 150 88.2
Total 230 165 71.7
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“pleasure” after participating.
　Horticultural aspects that imparted pleasure to the subjects
　Figure 4 shows the horticultural aspects that gave pleasure to the 
subjects. The answers “vitality was obtained from fl owers” and “feeling 
of being tension-free” suggested that the subjects’ stress was greatly re-
duced by horticultural activities. From the answer “happy to see pa-
tients’ pleasure,” improvement in the hospital staff’s sense of mission to 
do something for the patients as professionals was indicated. The an-
swer “the hospital’s landscape is improved” was considered to be one of 
the reasons that, although the planting density was low, the degree of 
satisfaction of the staff with fl owers and greenery was high at hospital 
E.
　Expectation for future horticultural activities
　Figure 5 shows the expectation for future horticultural activities. Be-
cause a medium-term deficit was anticipated at hospital E （chiba 
Hospital Authority  2009）, the largest number of the subjects requested 
an increase in the budget to support horticultural activities, followed by 
opinions on an increase in voluntary participation. Some subjects want-
ed “participation of patients” and “instruction on horticultural tech-
niques from experts.” These opinions were considered to be important 
for positive participation by the hospital staff in horticultural activities 
in the future.
　Results of the interview survey
　Table 6 shows the reasons for continuous horticultural activities over 
more than 10 years and the requests for future horticultural activities. 
HortResearch № 6666
Table 5　 Changes of staffs' attitudes towards activity before and 
after attending
Before activity After activity
Number of
staffs (%)
pleasure fatigue indifference
pleasure 2 15.3 2
reluctace 5 38.5 2 1 2
indifference 6 46.2 4 2
Total 13 100 8 1 4
(%) 61.5 7.7 30.8
（n=13）
（Single Answer） Fig. 4.　 The horticultural aspects that imparted pleasure to the 
subjects
Fig. 3.　 The result of profi le of mood states ( POMS)test.
T-A:Tension-Anxiety  D-D:Depression-Dejection
A-H: Anger-Hostility  V:Vigor   F:Fatigue  C:Confusion
Asterisks indicate the level of signifi cant of the Differences by t-test；:** P＜0.01,*P<0.05
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Horticultural activities were offi cially approved by the hospital, and ex-
ecutives of the hospital （such as the director, the head of the nursing 
department, and the head of the administration department） showed a 
suffi cient understanding of these activities. The hospital staff were hap-
py to see patients’ pleasure （this is the basic spirit required for the hos-
pital staff）. Because hospitals are workplaces with high stress, “com-
munication with colleagues during horticultural activities” was 
expressed as an answer to the question “reasons for pleasant feeling in 
horticultural activities.” In particular, as shown in Table 2 and 6, 3 par-
ticipants who participated in horticultural activity for the fi rst time felt 
pleasure such as “Stress reduction” or “Communication among staffs” 
through horticultural activity. Therefore, horticultural activity has sec-
ondary effects also. Participation by volunteers and retired staff was 
one of the reasons for continuous horticultural activities. Future horti-
cultural activities included requests for participation of patients whose 
conditions would not be disturbed by their participation and further ac-
quisition of basic knowledge about horticulture.
Conclusion
　The staff of hospital E routinely maintains the fl owers and greenery 
in observable places, such as the entrance and courtyard, through horti-
cultural activities. Consequently, a beautiful landscape has been main-
tained. Since the “hospital’s landscape is improved” was cited as an an-
swer to the question “what gives you pleasure about horticultural 
activities,” the hospital staff were considered to be greatly interested in 
fl owers and greenery. As shown by the psychological and physiological 
effects, the subjects were able to realize stress reduction through their 
horticultural activities. This realization may be one of the reasons that 
the degree of satisfaction was higher in the hospital staff than in pa-
tients.
　This study investigated horticultural activities performed by the staff 
of hospital E as a case. If the severe fi nancial situation continues at hos-
pitals, the staff and volunteers will be required to perform horticultural 
activities to maintain the green environment more often than they do 
now, simply from the viewpoint of cost reductions.
　Horticultural activities performed by the hospital staff not only con-
tribute to improvements in hospitals’ financial conditions and land-
scape, but they also reduce the staff’s stress from both psychological 
and physiological aspects and they activate the hospital staff’s commu-
nication with each other. Here, we can say that participation is the most 
important factor because of the change result of staff’s feeling before 
and after the participation. In this case study, over half staffs felt plea-
sure after their participation in the horticultural activities who felt nega-
tive before activity.
　Promotion of positive participation by hospital staff in horticultural 
activities will require understanding of and a system to support horti-
cultural activities. Realization of stress reduction through horticultural 
activities is also important for the hospital staff; consequently, voluntary 
participation should be encouraged. In the future, horticultural activi-
ties, in which patients also participate, are expected to develop as a 
form of horticultural therapy. To answer the request of the hospital staff, 
further training of instructors in horticultural techniques and the in-
volvement of experts such as horticultural therapists will also be re-
quired.
　Itsuki and Obitsu （2010）, who have proposed holistic medicine, 
mentioned that “there is ‘fi eld energy’ in a hospital, and this fi eld energy 
is mainly derived from the intentions and beliefs of the people who 
work at the hospital. Therefore, medical treatment for a patient involves 
the workings of this ‘fi eld’ and can be successful when centered on the 
patient in cooperation with the family and the medical personnel.” The 
hospital staff’s horticultural activities, with instructions from experts in 
landscape maintenance, and the relaxation and diversion provided by 
well-maintained fl owerbeds and lawns results in an increase in “fi eld 
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Fig. 5.　 Expectations for future horticultural activities
Table 6　Results of interview
Classifi cation Occupation Contents
Motivations
Hospital
executives
Understanding of leading group
Patients
Patients were pleased when they looked our 
activity
Staff
Communication among staffs through 
horticultural activities Stress reduction
Volunteer
Cooperation of volunteers
Participation of retired staffs
Demand Other
Advertisement for patients who can attend 
horticultural activities
Appropriate technical supervision for 
maintenance
CW3_AZ096_10_D01.indd   67 2012/04/16   15:52:48
プロセスシアンプロセスマゼンタプロセスイエロープロセスブラック
energy” and is a positive aid to improve the medical environment.  
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